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PROVISIONAL SPECIFICATION 



Improvements in or relating to tfee Manufacture of Cyanhydrins 



We, The Triplex Sapety Glass 
Company Li mitj&d, a British. Company, of 
1, Albemarle Street, Piccadilly, London, 
W.l, and John Wilson, a British. Sub- 
5 ject, of Triplex Works, Eccleshall Road, 
King's Norton, Birmingham, do hereby 
declare the nature of this invention to be 
as follows: — 
This invention consists in improvements 
10 in or relating to the manufacture, of cyan- 
hydrins of tne aliphatic series. 

In Specification No. 416,007 there is de- 
scribed the preparation of cyanhydrins of 
the aliphatic series, for example, acetone 
15 cyanhydrin, which comprises adding to an 
aliphatic ketone, for example, acetone, 
maintained at boiling point and contain- 
ing a base dissolved therein a molecular 
_ quantity of hydrocyanic acid. It has 
20 now been found that cyanhydrins of the 
aliphatic series may also be prepared 
safely and efficiently by the addition to 
hydrocyanic acid jn the liquid form, and 
maintained at boiling point, of a mole- 
25 cular quantity of an aliphatic ketone, for 
example, acetone, the reaction being 
assisted by a base dissolved in the hydro- 
cyanic acid. 
Among the bases that may be employed 
30 in the present process may be mentioned 
alcoholic caustic soda, aqueous caustic 
soda, gaseous ammonia, aqueous am- 
monia, pyridine, piperidine, one or more 
of the dipiperidyls, for instance the 4 : 4 1 - 
35 di-piperidyl, quinoline, primary secondary 
or tertiary amines, potassium cyanide and 
sodium cyanide. 

After the ketone has been added to the 
hydrocyanic acid the mixture is lnain- 
40 tained at boiling point for such a period 
as to ensure that equilibrium conditions 
have been attained. The time necessary 
to reach the equilibrium varies with the 
nature and amount of the base used. In 
45 the case of a strong base such as caustic 
soda or piperidine, equilibrium is reached 
almost immediately. In the case of a 
trgakqr bjase such jrs pyridine and using 
quantities such as those" specified,, in _the . 
50 example which follows, it is necessary to 
boil for half-an-hour after the whole of 
the reactant has been added. In practice, 



an organic base such as pyridine is pre- 
ferred since with this base the tendency 
to side reactions is minimised. Side re- 55 
actions also take place if larger quantities 
of weak base are used or if the boiling is 
continued beyond the time necessary to 
reach equilibrium. 

The recovery of the cyanhydrin from 60 
the reaction mixture may be brought about 
as described in Specification No. 416,007 
by acidifying the mixture and distilling 
under reduced pressure. The acid em- 
ployed for acidifying is preferably a rela- 65 
tively non-volatile mineral acid such as 
sulphuric acid and this may be added in 
such amount that there is present 50% 
more acid than is necessary to neutralise 
the basic compound employed in the re- 70 
action. 

Cyanhydrins prepared in accordance 
with this invention may be employed for 
example in the preparation of unsaturated 
nitriles of homologues of acrylic acid, the 75 
cyanhydrin being dehydrated with a 
powerful dehydrating agent such as phos- 
phorus pentoxide in the presence of a 
soluble base. 

In the dehydrating step of the process, 80 
the base and the dehydrating agent may 
conveniently be added to the cyanhydrin 
with cooling and with efficient agitation. 

The conversion of the cyanhydrin to the 
corresponding unsaturated nitril e may be 85 
carried out in accordance . with the pro- 
cess disclosed in Specification No. 416,007. 

.Following is a description by way of 
example of one method of carrying this 
invention into effect. 90 

230 parts by weight of hydrocyanic acid 
and 20 parts by weight of pyridine (the 
commerciallv available pyridine fraction 
of a coal tar distillate is suitable) are 
placed in a large shallow vessel provided 95 
with a stirrer, an efficient reflux conden- 
ser, and means, e.g. a water bath for rais- 
ing the temperature and maintaining" it. 

The mixture of hydrocyanic acid and 
pyridine is raised to boiling point and 100 
kept at a gentle simmer while 493 parts by 
weight of acetone (British Standard 
Specification JSTo. 509—1933) are run in, 
in such a manner that the rate of boiling 
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is steadily maintained. Aiter all the 
acetone has been added the contents are 
kept at boiling point for a further half- 
hour until equilibrium is reached. 
5 The equilibrium mixture is then cooled 
by running cold water through the jacket. 
77 parts by weight of dry pyridine are 
then added after which 750 parts by 
weight of granular phosphorus pentoxide 
10 are also added while stirring and cooling. 
An oil bath is now substituted for the 
water bath and the temperature is slowly 
raised to about 90° C. The dehydration 
reaction commences, the contents begin to 
15 froth and the temperature rapidly rises. 
During this stage a further 77 parts bv 
weight of pyridine are added. Methi- 
crylonitrile, acetone and hydrocyanic acid 
distil over. The product is fractionated 

20 with approximately the following yields. 
55% of the theoretical quantity of nitrile 
is obtained, 25% of the original acetone 
and hydrocyanic acid are recovered as 
such and approximately 20% of the 

"25 original materials are lost in various side 
reactions including the polymerisation of 
hydrocyanic acid itself, acetone condensa- 
tions and hydrolysis of the cyanhydrin. 
Alternatively, the equilibrium mixture 



after cooling by running cold . water 30 
through the jacket has added to it with 
stirring 750 parts by weight of granular 
phosphorus pentoxide. An oil bath is then 
substituted for the water bath and 77 
parts by weight of dry pyridine are added; 35 
The temperature rises and is assisted by 
heating the oil bath. When the tempera- 
ture reaches approximately 90° C. the 
dehydration reaction commences. The 
subsequent steps in the process are carried 40 
out as described above. 

The nitrile of methacrylic acid as pro- 
duced in accordance with this invention is 
particularly useful as a polymerisable sub- 
stance for the manufacture of tough 45 
transparent articles, films, filaments, ad- 
hesives, lacquers, moulding powders" and 
thermoplastic materials. 

Again, the polymerisation products may 
be employed in the manufacture of safety 50 
glass either in the formation of the 
strengthening layer or as a uniting agent, 
cement or enamel. 

Dated this 19th day of Januarv. 1935. 
BOTJLT, WADE" & TENANT, 
111 & 112 a Hatton Garden, London, E.C.I, 
Chartered Patent Agents. 



COMPLETE SPECIFICATION 



Improvements in or relating to the Manufacture of Cyanhydrins 
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We, The Tmplex Safety Glass 
CoMPAirr Limited, a British Company, of 
1, Alhemarle Street, Piccadilly, London, 
W.l, and John Wilson, a British Sub- 
. ject, of Triplex Works, Eccleshall Eoad, 
l y ing 's Norton, Birmingham, do hereby 
60 declare the nature of this invention and 
in what manner the same is to be per- 
formed, to be particularly described and 
ascertained in and by the following state- 
ment; — - 

65 This invention consists in improvements 
in or relating to the manufacture of cyan- 
hydrins of the aliphatic series. 

In Specification No. 416,007 there is 
described the preparation of cyanhydrins 

70 of the aliphatic series, for example, 
acetone cyanhydrin, which comprises add- 
ing to an aliphatic ketone, for example, 
acetone, maintained at boiling point and 
containing a base dissolved therein, a 

75 molecular quantity of hydrocyanic acid. 
It has now been found that cyanhydrins 
of the aliphatic series may also be pre- 
pared safely and efficiently by the addi- 
tion to hydrocyanic acid in the liquid 

ol) form, and maintained at boiling point, of 
an* aliphatic ketone, the reaction being 
assisted by a base dissolved in the hydro- 



cyanic acid. * 

The present invention accordingly com- 
prises a process for the manufacture of a 
cyanhydrin of the aliphatic series which 
comprises adding to liquid hydrocyanic 
acid maintained at boiling point and con- 
taining a base dissolved therein, a mole- 
cular quantity of an aliphatic ketone. 
Thus, in the preparation of acetone cyan- 
hydrin there is added to hydrocyanic acid 
maintained at boiling point and contain- 
ing a base dissolved therein, a molecular 
quantity of acetone. 

Among the bases that may be employed 
in the present process may* be mentioned 
caustic soda in alcoholic solution, aqueous 
caustic soda, gaseous ammonia, aqueous 
ammonia, pyridine, piperidine, one or 
more of the dipiperidyls, for instance the 
4 : ^-di-piperidyl, quinoline, primary, 
secondary or tertiary amines, potassium 
cyanide and sodium cyanide. 

After the ketone has been added to the 
hydrocyanic acid the mixture is main- 
tained at boiling point for sufficient time 
to ensure that equilibrium conditions ln>ve 
been attained. The time necessary to 
reach the equilibrium varies with ' the 
hature.and amount of the base used. In 
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the case of a strong base such as caustic 
soda or piperidine, equilibrium is reached 
almost immediately. In the case of a 
weaker base such as pyridine and using 
5 quantities such as those specified in the 
example which follows, it is necessary to 
boil for half-an-hour after the whole of 
the reactant has been added. In practice, 
an organic base such as pyridine is pre- 

10 f erred since with this base the tendency to 
side reactions is minimis ed Side reac- 
tions also take place if larger quantities 
of weak base are used or if the boiling is 
continued beyond the time necessary to 

15 reach equilibrium. 

The recovery of the cyanhydrin from 
the reaction mixture may be brought about 
as described in Specification Wo. 416,007 
by acidifying the mixture and distilling 

20 under reduced pressure. The acid 
employed for acidifying is preferably a 
relatively non-volatile mineral acid such 
as sulphuric acid and this may be added 
in such amount that there is present up 

25 to 50% more acid than is necessary to 
neutralise the basic compound employed 
in the reaction. 

Cyanhydrins prepared in accordance 
with this invention may be employed for 

30 example in the preparation of unsaturated 
nitriles of homologues of acrylic acid, the 
cyanhydrin being dehydrated with a 
powerful dehydrating agent such aa phos- 
phorus pentoxide in the presence of a 

35 soluble base. 

In the dehydrating step of the process, 
the base and the dehydrating agent may 
conveniently be added to the cyanhydrin 
with cooling and. with efficient agitation. 

40 The conversion of the cyanhydrin to the 
corresponding unsaturated nitrile may be 
carried out in accordance with the process 
disclosed in- Specification Ho. 416,007. 
Following is a description hy way of 

45 example of one method of carrying this 
invention into effect. 

Example. 

230 parts by weight of liquid hydro- 
cyanic acid and 20 parts by weight of 

50 pyridine (the commercially available pyri- 
dine fraction of a coal tar distillate is 
suitable) are placed in a large shallow 
vessel provided if desired with a stirrer, 
an efficient reflux condenser, and means. 

55 e.g. a water bath for raising and main- 
taining the temperature. 

The mixture of hydrocyanic acid and 
pyridine is raised to boiling point and kept 
at a gentle simmer while 493 parts by 

60 weight of acetone (British Standard 
^S|^ncHtion^^OT-569-=4933) are run in, 
in such a manner that the rate of boil- 
ing is steadily maintained. After all the 
acetone has been added the contents are 

65 iept,afc boiling point for a further half- 



hour until equilibrium is reached. 

The pure cyanhydrin may be obtained 
from the equilibrium mixture after cool- 
ing by acidifying with a slight excess of 
sulphuric acid. The acid liquid is then 70 
distilled in vacuo using the ordinary 
water pump. Hydrocyanic acid, water, 
and acetone distil over and the refractive 
index of the. distillate rises steadily. 
When ib reaches 1.395 the distillate is 75 
almost pure cyanhydrin and is collected. 
The yield of material having a refractive 
index of 1.395 to 1.398 at 20° C. amounts 
to 65% of the theory. 

The conversion of the acetone cyan- 80 
hydrin in the equilibrium mixture to 
methacrylinitrile may be carried out as 
follows. 

The equilibrium mixture is cooled by 
running cold water through the jacket. 85 
77 parts by weight of dry pyridine are 
then added after which 750 parts by 
weight of granular phosphorus pentoxide 
are also added while stirring and cooling. ' 
An oil bath is now substituted for the 90 
water bath and the temperature is slowly 
raised to about 90° C. The dehydration 
reaction commences, the contents begin to 
froth and the temperature rapidly rises. 
During this stage a further 77 parts by 95 
weight of pyridine are added. Metha- 
crylonitrile, acetone and hydrocyanic acid 
distil over. The product is fractionated 
with approximately the following yields. 
55 % of the theoretical quantity of nitrile 100 
is obtained, 25% of the original acetone 
and hydrocyanic acid are recovered as 
such and approximately 20% of the 
original materials are lost in various side 
reactions including the polymerisation of 105 
hydrocyanic acid itself, acetone condensa- 
tions and hydrolysis of the cyanhydrin. 

Alternatively, the equilibrium mixture 
after cooling by running cold water 
through the jacket has added to it with 110 
stirring 750 parts by weight of granular 
phosphorus pentoxide. An oil bath is 
then substituted for the water bath and 77 
parts by weight of dry pyridine are added. 
The temperature rises and is assisted by 115 
heating the oil bath. When the tempera- 
ture reaches approximately 90° C. the de- 
hydration reaction commences. The sub- 
sequent steps in the process are carried out 
as described above. 120 

The nitrile of methacrylic acid as pro- 
duced in accordance with this invention is 
particularly useful as a polymerisable sub- 
stance for the manufacture of tough trans- 
parent articles, films, filaments, adhesives, 125 
lacquers, moulding powders and thermo- 
plastic materials. 

Again, the polymerisation products may 
be employed in the manufacture of safety 
glass either in the formation of the 130 
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strengthjsning- layer ox as a uniting agent, 
cement, or enamel. 

Having now particularly described and 
ascertained the nature of our said inven- 
5 tion and. in what manner the same is to 
be performed, we declare that what we 
claim is: — 

1. A process for the manufacture of a 
cyanhydrin of the aliphatic series which 

10 comprises adding to liquid hydrocyanic 
acid maintained at boiling point and con- 
taining a base dissolved therein, a mole- 
cular quantity of an aliphatic ketone. 

2. A process as claimed in Claim 1 
15 wherein in the manufacture of acetone 

cyanhydrin the aliphatic ketone employed 
is acetone. 

8. A process as claimed in Claim 1 or 
Claim 2 wherein the base comprises an 
20 organic compound of the heterocyclic 
series. 

4l A process as claimed in Claim 3 
wherein the base consists of pyridine 
piperidine, di-piperidyl, or quinoline. ' 
25 m 5 ' ^ process as claimed in Claim 1 or 
Claim 2 wherein the base consists of 
caustic soda in alcoholic or aqueous solu- 
tion or. gaseous or aqueous ammonia. 

6. A process as claimed in Claim 1 or 
30 Claim 2 wherein the base consists of 

potassium or sodium cyanide. 

7. A process as claimed in anv one of 
the preceding elaims wherein after the 



addition of the aliphatic ketone the mix- 
ture is maintained at boiling point for 35 
such a period as to ensure that equilibrium 
conditions have been attained. 

8. A process as claimed in any one of 
the preceding claims wherein the cyan- 
hydrin is recovered from the reaction mix- 40 
ture by acidifying the said mixture with 
mineral acid, preferably a relatively non- 
volatrle mineral acid, and distilling under 
reduced pressure. 

9. A process as claimed in Claim S 45 
wherein the mineral acid employed for 
the recovery of the cyanhydrin consists of 
sulphuric acid. 

10. A process as claimed in Claim 8 or 
Claim 9 wherein the amount of acid 50 
employed is up to 50% more than is 
necessary to neutralise the base employed 

in the reaction. 

11. A process for the manufacture of 
acetone cyanhydrin substantially as 55 
described in the specific example herein- 
before set forth. 

12. Cyajihydrins whenever prepared 
or produced by the process hereinbefore 
particularly described and ascertained. 60 

Dated this 16th day of January, 1936. 

BOXJLT, WADE & TENNANT. 
Ill & 112, Hatton Garden, London, E-C.l, 
Chartered Paten£ Agents. 
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